Existence of somatotrope subpopulations which are differentially responsive to insulin-like growth factor I and somatostatin.
It is generally accepted that hypothalamic somatostatin and hepatic insulin-like growth factor I (IGF-I)/somatomedin-C act directly on the pituitary to inhibit GH release, but it is not known whether all somatotropes are responsive to these agents. In the present study, we used a reverse hemolytic plaque assay to compare the acute (8 h) effects of somatostatin and IGF-I on the release of GH from individual cells in 24-h cultures of male rat pituitaries. Treatment with these factors caused comparable dose-dependent decreases in both the rate of plaque formation and the percentage of cells which released GH. In 8-h incubations, maximal (10(-8) M) doses of IGF-I or somatostatin alone decreased the percentage of GH-releasing cells to approximately the same degree (from 34.4% in controls to 29.7% and 28.4%, respectively), yet the effects of these factors were additive when both agents were applied to the same cells (to 24.5%). When we analyzed the sizes of plaques (an index of the amount of hormone released per cell) which resulted from these treatments, we noted that somatostatin was a much greater suppressor (to 11% of control value) of GH release than IGF-I (60% of controls). Coincubation with 10(-8) M GH-releasing factor had no effect on the percentage of GH-releasing cells at 8 h but completely overrode the inhibitory effect of IGF-I on plaque size without affecting the somatostatin-induced decrease in this regard. Taken together, these data suggest that IGF-I and somatostatin act, at least in part, on separate subpopulations of rat somatotropes. Somatostatin is a much more effective inhibitor of total GH release than IGF-I and appears to affect most, if not all, somatotropes. In contrast, IGF-I acutely inhibits GH release (prevents plaque formation) from some somatotropes, but does not seem to affect the remaining GH cells.